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(54) COMPOSITE SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric conversion element exhibiting a high open 
voltage (Voc) and a high functional factor (RR) and a photochemical ceil employing it. 
SOLUTION: Surface of a crystalline n-type semiconductor is coated with at least any one kind of 
metal carbonate, metal oxide and metal titanate to produce a composite semiconductor and a film of 
semiconductor containing the composite semiconductor is formed on a conductive support, thus 
producing the photoelectric conversion eiement. 
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[0 0 0 5] C^^ffi^SStfSftfcK, K i r t h i 
Tennakone e.tt»{tXX (37) fc. ifft/ 
;W¥©*fl;v <> A $ fcttBHb7>W 5- A 

> x M« CD n S»t»iNM**ffl !/ 1 ft ftTO&lT? -T 
§ C t K J: o T , KffcXXfWdff ^ 6 ^ ^ Kn&WiM 1 ? 
<0&m&%»t&£.t%wLtc (J pn. J. App 
1. Phys. Vol. 4 0. 2001, 3 53, p 
p. L 7 3 2- 7 3 4) (J. Phys. D : App 
1. Phys. 34. 2001, 868-873). L 
frt&ft^ Cc0a»^^:$3l^■rti:, ttffli 6 5 OmVS 
giC fc 0 , +5j-^«l±^t# b nft ti t 
[0 0 0 6] Sft, 2 0 0 0- 1 1 3 9 1 3WMi 

^ #12001-1 55791 wikmm, mit%s¥ 
1^37, mit^-^y-^y x.Mzm^f^7 -y x.)v 
momtwmt^z^mfat? & c ttm-^nxi^ 

Of5W 7 w¥t4^ ^V^ft ftE, n 7gPi-ca A $ nft*^ 
[0 0 0 7] 

(0n®*®m*misnx*%y6mm®mttit<s n 
scKfi^t^ififf^iBSrttEE cvoc) j^&nsa 

^i|s»#©ffi«t, ^n*ffl^ft) 1 c«^il«7*3J;tf7 I fi 
ft¥«ffi^S«-r § C 4: K £5c 
[0 0 0 8] 

£8?-fttsfti6, ism^Mtft^m, »sttnS¥»* 

*E XV o c) t, MtfetWV^tfllSB? (F. F. ) * 
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tMt §a t tmwmmm?, 
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[0 0 12] *|&80tt£¥*{*tt, 3T8|StLT*iJS 
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Spirit"*- n ^T«f*©STSTi6MI3-f* 
lb L fe«eK^g®*^©tm"e*BI t ft y x >l/»fr 
6fc*«l3ST?*oTfefr*fc1\ $ft, Ctlb^ffl^ 

^{*C> 3 7 fc ffl I ^ b ft 5 SgUft n #¥-«&©» $ LV *S 
T-t-YTT^, 1 ~ 5 0 0 0 n m, 

L<(i2~100nm, J5fcffSL<B2~50nm 40 
T?fc*„ MPS, -^fcHfrfSS 0 0 0 nralW^'i^ 
li % ¥¥{*©K©7tSMi«T LTAlt LftydfcW® 

tcffitt < & 5 b T'fe 

•So 

[0 0 13] *^©a^«^i:^M1-S»'«1i5^ 
#±fc«©-»i: LT^l$ftT^«««Ti:^S ^ 
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[0 0 14] |« x TfgHJtC^'^T, ^fflgifitti, P 

* tfsayrx s^bet gffiss^t <t o tm e. ft 
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ott^fiFft-r* iE*¥fiBfc*aB bftM© 5 <m±<D 

^»«BSH*fl: uft ^ 79P t L T 0jJH6fl:<ogffi€«fJ£ 
OT'/i 71-ST t L fc* mTG^ttg^ 
t#ftS^;v^oftR^b, «F£L<ffli,^tt5#&tf 

[0015] *fBw©*-&4mf*<037aptcfflv^n« 

jU© k *^t*4 H©IS B B B tt^lf o ft n ST«*© C 1 7? 
cft&£ffl*£*>*Tffl^5c:fcfc"Ct«o cift 

[0 0 16] SSilttnS^SKfttLTISattiWtf-ifV 

hmm<t?$y<D^irftti\ ^ft 
(i;±iB»ffc^ ^ y 2 HiiUiffl* b ft © Tft ^ r €> ^ 

Sfcf-^ 5 o % W±T %>%ctt>m% U\, 
[0 0 17] W> *RWtc*V^T7±^— tSBiMtf-^ 

ya, cioi) (200) (004) ©^Ssilffi© t° 

-^aisjt^xidiisfr, 8100:35:2 o©as 
jtt?«ai«n*aatt©iE{t^^ y©^ 1 1? $> t> » ^t 

^ffliSfb^^yti:, (110) (2 11) (10 1)© 
fttSSffi©lf— ^SIlftttA^XlSIHSf-p, 8100: 6 
0 : 5 0O&m&,T*mm2hZ$&M,?±(DM{t3-$yc0£ 
£T*%>K>, lib— to4 Mlftf^yti, (12 0) 

(121) (111) ©#iiice-^MMxi 

IHlffT, m 1 0 0 : 9 0 : 8 OW^SittWSftS^ 

[0018] ^gEiTffli-sig^wt^^ycrp-iitt 



(4) 

5 

cosm±, xm®ffi-c°±m?>£ v ft e-twwimztiti 
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7 5° JUT, «&»3;b<£i0. 30° WTT?*5. C 

[0 0 2 0] *K*«KO«^*«ft©5/i;I/a5**^ 
■f«»fiE.OV^TlttlBf 5. #?SI^«#¥*fttf>>x 20 

e> s § s/ x ;i/co^fe(c it), ii^ttE t a v^s 

[0 0 2 1] ♦SIWlCfel/^T&JBIKIIfifcttN ^JgTtfg 

Riyj^i/^A, ^itxhny^^ 
n;VUK JK»-y-5r;l/ N Ilvy^>§ EcoM^M 

Co o 2 2] *«Etcte^T£HiMfc«£ii % ftHS* 

©awb*?fentf«f(cifi3£ti4<, wtuf->A, rn.it 
•rhvvj*. mt*> u ? a ft z<d Ttvtw ^mmi 
mt-vv^wh, mtiitowi*. m&vwf-t? 
a, witw5L.%;E(D7}v*v±m&mm{t®, mit 

■r ;I> £ ■> Aft H co 7 y £ / - Y KKffcW ft E T? * 
[0 0 2 3] ^RJ^c&^T^^&Pffikii, #1 

8ru £MiE» 3-*ym&mt&*B!£? Z&Mij 1 -?? 50 
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=t(ommti\ ®£L<itx7®%:Bi&tz>mik&nm 

tf^yttr;]/* U±a^JBffi©J: 5 ft nS^SHflw* 
S L < , Mtciff s L < ti7£ 

^AT'SSo 

[0 0 2 5] *5til(cfev^T^€r^»{*0^x;P^(i, 

m) %m^x, mmmmtzt)\ sv^i±, ii^sA^- 

^EfitC 5 n mWTT?ft* Xll^'«^^ft (X P S ) * 

a, 3 7 ^itfiSc-r 5 n a!¥aM*3t«ft^ * yom&izi- 

UW3J\<*y^h<rM^i73>^yVk) <DM?mt£, 

(tf-^CDlftOA v >ftl/^C tf— ^<D!Sft3b^V^ 
fc, ^f^L<t±n7/^x;V£0^f ! n^jt^cO^{c#S 

[0026] $fc, fmmfm-M^ymwA^m 

(TOF-S IMS) Oi5&gt?:ffi^X7fy?b 

T?$5o 3EtfBf»Wttt, ^x;l/^ 37aJ©tf3ft©Jt 

!!ffiifi)J*h5l®5 t*5^T#CPl^tiftl^ *e= £ L < 
0. InmJIh, iDffSKtiO. 4 nmUtl? 
0. 1 nmJ;Df#V^m^]±aS^+^ftJf 

^aB<5 v o. Anmu±x*mmftmmfi& } owmfc 
7g?©¥ti*sgK.ft^iSfflAWt u < ffl^sns^ 

j? * t < ti 5 n m*rS, .1: 0 iff £ b < « 3 n m*^T'fe 

So 

[0 0 2 7] tt\ ^x;l/8|5OB*^0. 4 nmiC'/STc 
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6 x p s v>TiMS l, 6 OMK 

x ;Ko#Bfi*^£ ?nti^i^t nm<DWMRxfmw 
to o 2 8] mm^miz-xmmkm^m 

«, ■EElBLhO?»*)VJ:*>^Ste4Sftft N $f£L<i± 20 
3 onrnMl., £ t> iff* L < lit 5 Oli%ttJ:, «fe 
!EFIL<ti7 0**%JJU:T*fc3„ ±ffiKB8LTtt. t# 

S L < ti 9 9 K*%WK $ L < S 9 8 96 W 

[0 0 2 9] *^o^NIMttgt«, *58E©*£¥* 
flWKfea^o^**©i»finft<nr)IB7*s. ftttWfc 30 

£-f Sifllfcffc:^* 77 t!I!ffi*giftte»{fc?-£ 

So 

[oo3o] *mm¥-mwma$±mn^mmm 

fb-#730 f»&lir;U3*s/ FS^»»^y^ 
mm, wmn^rcmsm, $vx*\sy?vn- 
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mmt%c ^rnxmrntit, wdwmhm o io 
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<> 7 0 %JiLh**Wfc»* U^o *ffi»!fcffl^3i*PJtt 

[0 0 3 7] MfttSfctt, fcHWOWfcLTtt, iSflBtf 

h (PET) , iJ?yxfU^7^l/-h (PEN) , 
i'yv't^^f'^^^fl/y (SPS) , #U7x 

K (PPS) , #V7VU-h (PA 
r) x 4?UX;!/7*y (PSF) , ^'Jl-7/^;V7 20 
(PES) „ |'jl-f;M5F (P E I ) , #y 
(PC) , rh77W^n-X (T 
AC) „ XVylZirVimtt-fr (PMMA) ftif^ffl 

5 fc ©X SnfcT^ < s Iff * L 'v fe ic tt&Mg 
{fc»*&;i>WSft, W*tf I TO (In-Sn-0 

X) , &&Wiigffcffi$iftH;Wjix&§ 0 

[0 0 3 8] KTC, #^©*£¥*#:fej;lf«£¥ 

«»E:fflv^«*m*»MbT«jfi1-S«^i:37fi|5K:fflvi 
5 WfPfcSHS-ftffc b ft t, © fc ^ x ;l/SSfc ffi i> % 

$a l t war* § 2 ffiic^gij-e * s *\ *> x /vas 
cffl v> s *m©aae# t « s » «©&js f fc#** 

ftft Lft fe <Dfc -> x A^IStffl V^S*m*«8l b THiSt 

*m#&w&+z c tmmt%% 0 40 

[0 0 3 9] WT© 4 31 D ©JI#:Mia§73 7££r#!l>XT 

KS^sift^^^rtf »ftjs*ff ia-r § x@, ig^ 
[0040] mr.<D?5mz, T'&m-^m^mfott 
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fcfi4MBt«*SMSt § ft £<Dumr°-> x ;i4«j*mx« ^ 

e5t$4i§©#X@£Dfi^J:^T^'«S«*?^3i-r 
[0 0 4 2] ^E3©73S-is, ^A6gT-«©m-&W*?r 

ffxg, 3faK«fe o j enK5!#«<<a*xf±«Bisxs, 

Ss *X-> x $ fctt^offiBftojSjK* felt 

«s ft aiMRftj&atHt 5 ft H^Tjax^x^gp^x 
tt * ©sow** w» ^ €s Rff a fc =t '3 sfisasf 5 xs 
(c©xsx-ffl^^#:*«-r %mmz¥mmm 

[0 0 4 3] ±EaS*l©^x;ViStm©^«Bfttt4, ^7- 

(4, ~> x ;l/fStt^% * ©* * ffl ^ 3 7^?£ft 6 ii'XJBISa 
S , JJBSlSTf «l« UTS «©*£¥*ft£flsSf § S 

fb^^>jy»su\ otib©ft^x\ 
^fr^^ftsmx^t^^ftii^Km^g^^AMSti 

ffiv^nsf^sio *ft> BBfioSJBSofeiStJ^e 

[0 0 4 4] JUTt±E#X^fefttet3V>T»K-r«o 

5tx\ »«»*ff»f siecot^ranwrso *^ 

T*tt*fitfST*#*itf*Sfc:»iJISH:a<, WAtf*^ x 
^/-;K ^^/-;K xn/V-;k 7"£/-;k ^ 
V 7fti t°;b7;Un-;l/^ E t v ^ o ft 7;Vn 
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[0 0 4 5] *|^l[ftgfci±=i7SWf4c)53 v 
»te*JM>fcD, tt**IBrrs£v^fcg«-^ 7-te 

5T-T{t^J. /x^-y^ 7-^£ *itt>JR J t>$' 
[0 0 4 6] £fc, $HRftfc©il£tt*<fc<*3;fc*{> 

as^msjssti, iftPist*te<> ^*<DL^-r$, 

lEti^S * if t J; o TMSSKS ft§ ft\ iff * b < it 
1 0 — 5 0%T\ SbCfffKli 1 5 — 4 0%T*J5 

[0 0 4 7] $HRR«ft«f 5R©8fc*ffttWfcRS 

K: fI€"^fc^T€ffl Tr * % □ 5/ x ;l**mfl!>f}Bi**jg 
[0 0 4 8] *£¥Wf*05'ifl'9Hctt* &JMfflft& 

mcDMBTMlcis^z , ^x;v»*jg«-r s a 
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[0050] ^t^fiaeistcoiiTWua-rs. *«wtc 

[oo5i] WAtf, a^ttastcsKUT-^^^Aa 
v«as?asfrntf * < , l < » 2 5 0 -cot, * 

D»SL<(«00 t«W «t -757 S0HttS«{c 

S t < (i 6 0 0 TCWT*' iv^o ^SSSBfHti, b < a 
1 0 7JW± 1 W, * t> *?* b < U 2 0 1 G# 

[0052] J*e^©»H«*xfc:HtTt41*h:j®eti 

bit s/ x ^aw»* *©Me#-efla& l twag^t -> x 
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[0 0 5 3] U±CD&WT«Bf£2fttcmmk(D¥mfoM 
0Mt It, b < ti 0 . 5 ^ m£lt 50(i mWT, * 
OfflKai. 0fimW±3 0fiml-XTT«„ 0. 

Tt^\ -75, 5 0jim<fc 
© t> ©««M«W3Mrtf (ST t#«ttSJSfla^ BiBaMv* 

■r < ft s t f^sf k jtaatt*MST u 

ft^SiJlbft<ftSTAi^£b5 Q *ft, ¥«f*St 
< ft t> , rt«H6SW«tilLx*;V 

[0054] *tc, m€sij^-T-®f*sirt^af#s^s 

[0 0 5 5] «TK, 7tii«ffltbT©fej|#^i?bft 

mmt%Cti?T*2%t)\ WAfcf 1 x l 0" 5 mo 1 / 1 
JSLL £ 6(il 5 x 1 CT 5 mo 1/1-1X1 0 m o 1 

*JSSKK:¥»ftil*Anfe«l6'C 5 0 °C~ 1 5 0 1 (» 30 

mv&Z>*\ t>#*U\, SI* 

[0 0 5 6] *t, ±E©*3fcLTSBfib;fc3E«S8l 

4 ©±, *»w©a-&*sw**#A,T?a*i|sw*ii 2 # 
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[00 5 7] J^T, WMtm 3 fc ftfittff 5 KO^Tft 

l < siKt^o nmnm 3 ifjw«*^«T^ 

(tS7cM^Wgr§®fcr§ft? Lft$ 
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l/lfithTftD, J:D0a;L<ao. 3moI/lfit 
[0 0 5 9] Mfp]*®5 > LTii^©«*ttft^©ti^ 

tiii^7 a- 5 x •> a a h ©^jb tm*ffl v ^ c t & mm 
■e**. *ft, *-#^-pt>Hmre*5o *»«Bt© 

<{*a^j:v\ sft, y&m&&T?&f#t&£* m 

i«SiMlttM8 fe3BK Rli6T7* t> , ITO^FTO 

ft z ommm'wm t, «h § 0 

[0 0 6 0] W|ft««5*5HftTV^5affltta 
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±^bMffi%afer««i:bT%a^o *<ois, 
[0061] mt^nm-itfrnma zom&tiKom 
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^©S«iiJT«1-^c ttfffS bv^ Sft, iSngiia 
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fgfix u <y h # r , ttax U7h^r , gftx U >y 
h#0. 1 5nimT'feD, *tHit5^Mfc^7T-r F ; & 
y^^;7^-5-;BS«b/- ; :o 
[0063] *mmmfct3if%&m«m-mmTo-j£.o 
mm^tco m p c 2 2 o o mwmm (ft) so 

l/\ W^fetttt, ifi300nm~80 0 n mic&tfS 

fee ~&nMMiz&tfzmt¥n^>i'V&mmi : <D& 

(ft) 10 Kiot, £| 1 0 0 mW/ c m z T*&%M{&. 
±my£Z-bMcWML, I - V jb-r h u— y-- 

mm sd tckoT, MffiHEEffl (voc), si 

( F . F . ) tZMibfc, l c m ! 

[0064] sfc, *mMmim^rcm&mfcit?*y 

WML 1 ? (B*7xaS>VV (#0 IP-25) tt, R I N 
T-2 5 0 0 Gl*«« (ft) SO ^ffl^TC u K. 

^ 7 f - £ - - if gy - fl/SiH) jlfcfcKD * ®LB%:k 
U ^ofltettT:*-*— tr : ;I/^;V=^J8 : 2T\ 7t 
ffSco^Yytr-^o (ion ffi©x»@eft?- 

^©^•Wia'^jO. 4 0° T&~3?Co *SSSlMtC*3tt5 
[0 0 6 5] 

BfessM i ] ( i ) ¥mtmme>%wm<Dim 

BSttlWfc^^yfWSiF (B*7xnS>';V (ft) £j P 
- 2 5) 6 g t, 7j< 1 2 0 g mm 1 . 4 9 g^S-tf 

8 0 o CT'^8BtFMn^3^:8SLfc o 
x;^b-£-tc ± t>*3M&#T9* L$*ttfc U ¥L 
ttET<t < ^#bfc 0 riSf-i*i: LT±Eiffia©*ffit 
* o TS6ftfc«ilH£!tffc?-* 1 g t , ?J< 3 . 

6 8 g ^x;HuK*i: bT~>3.7iE*;l->7A * l 
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ft7^7j<r§ff (E*$s^ (ft) SO lgt, Trit 

0 n-X 10 0 (A 1 d r i c htttO 0. 0 6 g^(4> 

[0066] (2) %n$tmm^ cm^m^m^m 

7«y**H-^'Lft*ffc^X (FTO : ^-hjgK&8 
□/□) ^—tV y^Lfcawaflttt^xoaMffi 
IiC[7Yt-/^ (7^ J r-#IIgp3 0 Om/ra, 

1 2. 5m/m, 1 . Om/ra) J&JS^T (1) 



ft 



30 



fcXn*sl3 0»ratD^g^5 0 O'COSftTffTofc,, ^ 

(own x m%.%fi -ofctz.^^ a-fr^NW*o ^ 7 

t±x 1. 1 nm£«ft£jnfco ^t^X-"^ (f-*S/7 
h) ~ t"X (2, 2' — trtfU^V— 4, 4' -S>* 
^^v-P-h) ;l/7x7A (II) coifx-r hv7*^ 

^ffi (3X1 0 " m o 1 / 1 ) i*>T#] 4 5 flflMl, 

5X 1 0* mo l/cm 2 T'feofc 0 
[0 0 6 7] ( 3 ) *fi{fc*Wfi©f|sB 

t±s X7-< K ^'9 X±JC X/^y ^ i 0 Hjfti 
0 . 1 /x mS^I^it, $ 5 fcSffc&^K7Kr§t«% 
«fc»a(TU (B», MS (3 8 5°C, 1 s^MBD ©Ii 

h*~>~?v\z*-hv )i*mmti,rcBvm 

0. OSfflo 1/1 , 3 7itU77A0. 1 mo I / 
1 > t e r t -77-;l/k°U ^0. 5mo 1/K 
>t 7o K ; W 5 ^ V U 7 A 7 W 4- #V F 0 . 6 m o 

S^SSbv ^tOA^&WtI^:fi*J§£:i:^7tfc¥«ft 

[0 0 6 8] (4) -fe;H4ffi«as 
JfeOSftS*<» 3 0 0 mW/ c m 2 ?%%m®js:mKte. 

m^Lfco Voc-0. 7 6V, F. F. =0. 5 61' 

[0 0 6 9] 

0. 5 0 gt^SbfeJJWtt, 1 tra«fcbT¥ 

3 7 S^fiSc b T ^5 ^a a Ftt?ifb^ £ 



40 



(10) 



17 

ft, £ft, i"x;KDff&(4, 2. 4nm£JftiiSft;fc, 
£ft, fefS»Sfttt2. 3xio\o[/cn) ! T$ 
oft 0 -fe/I/ttfiBtt, Voc=0. 77V, F. F. = 

[0 0 7 0] 

3 ] 5/ a t) Wl fv i/ V A * 1 *ft#&!£>frfc> (3 
fc, ■ 27j<lDfeO. 5 0gfc£H 

vrmmt, mam 1 trnm^LT^mmm^m® 

7M4ffioJB£*fTo ft t c 5, ¥«{«14Hc*S£*#f* 
^*s/^At»ji*n5tr-^!y««snft. Sft, y 

i;b©JJ#.{£, 0. 6 0 n m tW-itit tltc* £ft, feS? 
Rllll 6 . 1X1 0 8 m o 1 / c m' *?* o fco ^ 
iSIBi, Voc=0. 7 9V, F. F. =0. 6 4T?S 
oft D 

[00 71] 

ic, ->a^i7Fny^A' lTkftHiO. 1 3gKl 
ML, ^SicT r i t o n-X 1 0 0 ©jSfiQjK: 0 . 1 

3 gcssufcwt*. tmmzhz^mwm 



a^^cOnT^^LTl^iafg'Wb^^ y (7 

&«, £ft> ->x;I/©W#B\ 0. 4 3 nmtiEtfi^tl 
fee £fc, fe^5S«:tti 6 . 6 X 1 0 8 m o 1 / c rn 2 
T?26ofc, ■fe/L'tttlti, Voc = 0. 7 9V, F. F. 
= 0. 6 0t*^ft o 
[0 0 7 2] 

[Hfl#!l5] ^x^A/l^A • 1 Ttcftitf©;^ *) 
fc\ i/i^igXFny-7^A • UkffifeO. 2 1 gtg 
SU S&tTrl ton-X100«DSinlS0. 0 
6 gfcSSLfcJWWi, HSBW 1 i:H*!cUT*3gf*M 

it? <*^¥#f*^r¥*f«*) mm, mmmm 

(Dim, ■b;Wtffi«oai)£%f5r3fci:c:5, 
*£¥iltic©=i7*fcj£ LT^SISBttttfb*-* y (7 

5 h p y f - ak ft;S $ n& if- v tmm t n 

ft 0 Sfc, S/x;l/©JP»tt, 0. 6 7 nmfcgm^n 
fee Sift, &$&Mti6. 7 x 1 0" mo 1 / cm 2 
t^ofc 4r;Vfttlt±, Voc = 0. 80V, F . F. 
= 0.6 4T&oft„ 
[0 0 7 3] 



10 



20 



30 
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[H$lf5iJ6] -> ^ It* A - 1 7j<ffi^j©^t> D 
K, fflMfcT^i/^A • 6*ftft0. 7 5gEHU 
26tTr i t on-X100 ffMt\iM% 0 . 2 6 g {C 

(«#¥«f*^¥-«#«« ©fm JWb^Kfioff 
K, ^M±t£©ffl£%ffoft£:c3, ¥#WB*fctt& 

n 7 ^ffM b t ^ mm^mitf- $y ir-r^ 

ft V y ^ AK»M* tl5 tf- £ tfKffl $ tlfc. s 
7c, :Xx;l/©J?&ii, 0. 5 2nmi:»m$nft 0 £ 
7c, feiS^lt* 8 . 4X10'*mol/cm ! T*fo 
fc. ^L-ffiiite, Voc = 0. 8 5V, F. F. =0. 
7 3T-3do7c 0 
[0 0 7 4] 

[*SSM7] iXx^l^by^A • 1 7j<ftjft©frfc> 9 

Eifig/j;l/y<?A • 4/j<ftft0. 3 0gKlgb 2 
6ET r i t o n-X 1 0 0©^Jj[*£0. 2 6 g SClE 

^;l/ttfg©IJ^^^c ft t c « , ¥»tt»«t» tc^^^# 
W(D^7?kWM LT^£*g||ftIKb^£ >- (7^-^-^f 

M*7l'v'^At!ig$n^ h s -^^Mii$tl7Co 
S/x;l/OJ**(4, 0. 6 5 nmtW&Ztlfco Sfc, ft 



5x10 



m o 



1 /cm'-ra&ofco -fe 



;Mtfiltt, Voc = 0. 8 1V, F. F. =0. 6 81? 
feoTCo 
[0 0 7 5] 

ffiK^Fny^^AO. 2 1 gfcSEEU ?5tT 
r i t o n - X 1 0 0 ©^ijaM5: 0 . 2 6 g fcgS bfc 

»u 'Mfifn tutu, ytnm.mm7- m&*m 
r^^LTv^eattiftfb^*^ (7+*— bs, ^ 

^imom-S) t, y x7^JFMbTv^^^y^;v 
5/*Z*te#MSftSe-*>S(^Sftfco *7c, ~>x;P 
©i?*t±, 0. 5 9 nmilgftl Snfc 0 Sfc, fe^Kt 
Mti 5 . 9 x 1 0 ' 8 m o 1 / c m X'h-D fc 0 *;MSH6 
li, Voc = 0. 80V, F. F. =0. 6 5?lj-3 
ft. 
[0 0 7 6] 

[^Stf!l9] y^^®*;V^t7A- 1 TMiiaofrfc) 0 
tc, ^x^ffiUf-^AO. 13gic^Mb, S&ETr 



ton-X10 0©»JD.K0. 13g! 



:bftiu 



50 



*t4±, «?!jl tn*ELT¥»t«llffl<!>iMR«*ff« 
b, hWMfc LT, 



ii, 0.7 0 
3 . 5X10 
V o c = 0. 
[0 0 7 7] 

umm i ] 



(id 

19 

8 mo 1 /cra'Tfcofc, ^WtJffitt, 
7 9V, F. F. =0. 6 BT-feofCc 

^iC'Sf^^^A ■ 1 ?J<fttJ©^fra&'-fc!:*iO 
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fr&m<omn%'n sit tea. ¥mmm mm xmm 

(Omt) fe«»»i4. 7X 

lO'mol / cm X'h-otc,, >b;H4^{±, V o c = 
0. 6 7V, F. F. =0. 4 6f'feof:„ 
tO 0 7 8] 

can 















inra) 


cm 




mm 




T iO z 


25 


CaCO s 


0. 14 


1. 1 


0. 76 


0.5 6 




IS?± 


25 


C ft co a ^ 


O. 3 4 


2. 4 


0. 77 


0.6 0 




R± 


25 




O. L4 


0. 6 a . 


0. 7 & 


C. 64 


3fc»OT4 


FU 


25 


S rCO ft 


f C- 10 


0. 43 


0.7 9 


0. 60 j 




H± 


2 5 


S rCO, 


0. 1 6 


D. S 7 


6. 80 


0. 6 4 




P3± 


2 5 


Med 


0. 1 2 


0.5 2 


0-8 5 


0. 7 S 




P!_b 


25 


CaTiG A 


0- ir 


0. 6S 


0. 8 1 


o. est 






55 


SrTIO, 


0, 18 


0. 5£ 


0. 80 


0. 6 5 




i^_h 


2 5 


Li 3 CO s 


0. 094 


0. 7 0 


0. 79 


0. 66 




RJfc 


2 5 








0. 67 


0. 46 



[0079] ^w<Dmnm&£tfitmm*mic%£isb 

cd 5/ x iW u 7 otta^«*tI: i: 1- $ o 

[0 0 8 0] 

^5ctT\ fi^HftWE (Voc) t^^ftHH? 

(f. f. ) <omLimwmm*w&?%zzi$T?%K 



3*5 5o 



30 
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